In vitro reconstitution of SV40 particles that are composed of VP1/2/3 capsid proteins and nucleosomal DNA and direct efficient gene transfer.
SV40 is comprised of the viral minichromosome and the capsid proteins VP1, VP2, and VP3. Complete reconstitution of SV40 virions in vitro remains a challenge. Here we describe in vitro reconstitution of SV40 particles that contain ~5-kb circular nucleosomal DNA with hyperacetylated histones and are encapsidated in a coat composed of VP1, VP2, and VP3, closely mimicking the characteristics of authentic SV40 virions. When inoculated into mammalian cells, VP1/2/3 particles containing nucleosomal DNA carrying a reporter gene yielded a significantly higher level of gene expression than VP1-only particles containing the corresponding naked DNA. The elevated gene expression resulted mainly from enhanced association of the particles with the cell surface and from facilitation of subsequent uptake into cells. Thus, the in vitro reconstitution system reported here should be useful for the elucidation of Polyomaviridae assembly mechanisms and for the development of novel carriers for gene delivery.